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Intergovernmental agreement between g
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Yoroda
o pogkytnuti pomocl Svazem esovitskyoh socdulissickych repu-
blik Seskosiovenskd yspubiice pii rozvall vizkuma ve fysics
atomovéio jddrs a pFl vyulitf atomové energle pro potFeby nd.
rodofhe  hogpoddfetvi.
V1d43s Beskoelovsnskd rerubliky =z v14de Svazu movit~
skien socialistickfel republik
Fidice yo zdeadani Smlouavy ¢ oPdteletvl, vz4jsmné pouc~
ci a povéleiné spolunrici wezi Seskoslovenzkou repudblikon a
Svazem sov¥iekych sccislistickieh republik & 12.prosinss 1943,
c¥ikldde j{ce velky vfsnam vya¥iti atomové energie pro
mirové dlely
a ¥ souvislosti s nadidkou viddy Svazu sovéteXfch socie~
lietickfen republik poskiytnout pomoe v143¢ Seskoslovenakd ropu-
bliky p¥l rozvoji vyskamu T fyeice atomovéno jddrs a p¥i vyu~
2i%1 atomové ensrgie pro potFeby ndrodnf{ho hos-:odé¥ste! Cesko-
slovenaké republiky ;
' se roznodly uzavfit tuto dohodu &
{14ner 1

s ¥1ldda Sovitskénc svazu poskytne v14ds leskoslovenské
eenubliky gfomoe ve vietavbd pokusnéno atomového reaktorau s oy-
klotronu projekiovénim t¥chto zuPfzenf, vyrobenim s dcddnim kome
pletnino jejich vybavani, poskytnutim vddecko-tscarickéd pemoel
pfl stavod, mentdEl, seficovdni a soul¥ién{ atomového reaktoru a
sykiotronu = poskytoutfm v¥deckych iaformzoi s tecnnické dokumen~
tave a rovnsi pFipravou Bsskoslovenakyioh odhornikd v ohoru Ja-
derné fysiky. .

81dnek 2 :

Sovétaké organiseca provadou projekdni préce ne védscke-
pokusnfen gzalfizenfoh, uvedenych ¥ &ldnku 1,d0da)f zafizeni pro
vfstevbu pokusného ntomového reskiorn ¥ Seskosloveneks republics
# vodnim moderftorem 2 vodaim chlazenim 0 tepelndm vikonu

: PRILOHA IV

St

2 000 k% & syklotrosu pro snergil 25 ailionli elsktronvolsd

p#l Béastdicifeh alfe a vySlou do Jgskaslovenskd republiky ne—
zbyinf podet @s¥diskfoh odlorniki pro poskyinati tecknické po-
aoei pPi ptevb? a rovad% p¥i vedeni montdie, sevr{zeni & uvedo-
n{ do provogu atomového rezkiorn a eyklotronu.

. Projekiail préce ng atowovém rsakiorn a cykloirenu
budou provedeny do L. m4PL 1255, doddvka snFizeni pro atomovy
rézirtor bude uekutednina v prvale pololetd 1956 3 pro cykisiron
ve druném vololatf 19%5. .

. Gaeskosloyenské orgenisace pFedlois do 1 miafce nde

 gne podepséni téte dohody soviakfuw organisscim vychozi uvdaje,

nszbytnéd pro étojektovéhi uvedsnfoh atomovieh vddecko-pokua- i
afek za¥izent.
f1dnsk 3

Viddou Svazn scvdsekfen socisiistickfch rapublik bu-
dou pFeddny v14as Geskoslovenské ropubliky S¢dfpnd a jind msie-
rifly pro atomovy reskior a rovni% pro provéd3ni v%dacﬁn»«izkam-
nyeh sracl v jadernd fyeice, v mnoistvich s ladtdch podls do-
hely Biran.

E14nek 4
Unvand nodnote projekdnich praci na videcko-pokuanfeh
zai*izenich, hodnots za¥f{zenf pokusadho atomového reskiory a
eyklotronu & rovad¥ hodnota Btdpofeh a jinfeh maverifli, jieh#
#e t{kd tato dohode,; etunovi se Biranami predbZiné v Sdetce %,
30 miliond rublé. Tato Zdatka bude Strunsmi zZpiesndva po vy~
pracovént tecanickich projektlk avsdengen zuFfzopi.
$14nek 5 3
Videcké informsoe a technlckd dokumentace k pokuené-
mu atomovému reakioru s eyklotronu, uvedené v &ldnka 1, budou
pfeddny Ceskoslovenské rapublice v rozsahu a 1hdtdch podle

‘Johedy Stren.

Uvedsné informace a dokumsntacs bulon pFeddny vesko-
slovenské Strand zdarms, pouge re uhradu skutednjeh ndkladd,
aspojenieh 8 poffzeaim technické dokumentace.



Construction of Dukovany NPP
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Start-up of Dukovany NPP
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Reactor VVER-440 in Skoda Q’
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ROSATOM

Russian-designed VVER reactors
keep providing electricity
throughout the world: above the
Arctic Circle and at the southern
tip of India

Russia

Ukraine

5 . V.
3 Armenia g ) Armenia 2 il
: ! Bulgaria 6 2
EU: - ¥ China 2 2
Czech Republic : Czech Renubli - 6
Slovakia Zech Republic
Finland ’ Finland 2 2
H“r‘gafy Germany 6
Bulgaria
Hungary 4 4
Iran 1 1
India 2 1
72 power units with VVER reactors have been constructed since Russia 20 18
the 1960s. At present 56 VVER reactors are in operation at 19 NPPs T . p
in 11 countries. _
Ukraine 15 15

All Russian-designed reactors, including 38 VVER units operating
outside Russia, successfully passed stress-tests.
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Rosatom: Recently commissioned NPPs Q’
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Russia, Rostov NPP Russia, Kalinin NPP Russia, Rostov NPP Russia, Novovoronezh
Unit 2 - 1000 MW Unit 4 - 1000 MW Unit 3 - 1000 MW NPP Il, Unit 1 - 1200 MW

Iran, Busher NPP India, Kudankulam NPP Russia, Beloyarsk NPP
Unit 1 - 1000 MW Unit 1 - 1000 MW Unit 4 — 864 MW




Construction and commissioning of Novovoronezh NPP Il '.,
1st reactor of generation 3+ in the world ROSATOM




BN-800 fast neutron reactor

BN-800 is an important milestone demonstrating the commercial
viability of the fast neutron reactors. It is also a significant step
towards the closed nuclear fuel cycle.
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Rosatom: Current VVER 1200 projects In Russia H’

and in Europe

ROSATOM

Leningrad NPP Il
Unit 1 - 1200 MW, 2017
Unit 2 - 1200 MW, 2019

Novovoronezh NPP Il

Unit 2 — 1200 MW, 2018

Belarus, Ostrovets NPP
Unit 1 - 1200 MW, 2018
Unit 2 - 1200 MW, 2020

Finland, Hanhikivi NPP
Unit 1 - 1200 MW, 2024

Hungary, Paks || NPP
Unit 5 - 1200 MW, 2025
Unit 6 - 1200 MW, 2026

Leningrad NPP I
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Novovoronezh NPP Il
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3D-model of turbine hall for the MBIR reactor

ROSATOM

12



Czech suppliers - reliable partners
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ROSATOM

Sigma Group, UJV Rez

P.K.Invest _ e
review of Hanhikivi

NPP design
documentation

pumps and pump
equipment

MSA, Mostro,
Mapol, Arako,
Armatury Group,
LDM

valves

Vitkovice Machinery
Group, ZVU Potez

steam generators,
pressurizers and their
components

Kabelovna Kabex ZPA Peé€ky

cables electric actuators

EGP Invest

MBIR turbine hall
technical design

Susarny Praha

dryers of yellow cake

Geography of supplies

Kudankulam NPP
Tianwan NPP
Hanhikivi NPP
Jordan NPP
Rostov NPP
Smolensk NPP
Balakovo NPP
Leningrad NPP
Beloyarsk NPP
Novovoronezh NPP
Baltic NPP
Kalinin NPP
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Circulation pump for primary circuit of NPP, 6’
manufactured by SIGMA GROUP
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Valves manufactured by ARAKO
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Production of cables for VVER reactors in Kabelovna Q’
KABEX ROSATOM
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VVER is highly welcomed worldwide

ROSATOM
Great Britain @ 4
Finland
Czech Repub\ic @1
@ 2 Belorussm
Slovakia
® 1 Kazakhstan
Hungary Ukrame Armema
® > Chlna.é
Turke
Egypt Indla Bangladesh
Vietnam
Jordan .12 @2
Nigeria 2 Malaysia
@2 Saudi Arabia @2
@ Indonesia
Brazil @2
Q@ 4
South,Africa
Argentina 8
@®! ®
Rosatom foreign order portfolio
for the next 10 years
exceeded $110 billion In progress Potentlal

Rosatom NPP construction overseas portfolio — more than 90 units

13
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Supply chain flexibility — cooperation in Europe Q’

Rosatom global supply chain options

* Value-added localization in Europe

» Export opportunities for EU nuclear
firms for Rosatom projects worldwide -
$300 bln by 2030

2015 - up to $10blin - total value of procurements
up to $3,3 bln (35%) for foreign projects

2016 plan - up to $12 bln - total value of procurements
up to $6 bin (50%) for foreign projects

Civil
construction &

engineering* Other
Equipment

~50%

Cost of equipment:

» Valves, pumps and piping (6%)

» Other equipment (5%)

« Air cooling systems (3%)

* Turbine and generator equipment
(6%0)

» Electrical equipment (9%)

* 1&C (6%)

18
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Potential localization in Temelin NPP project

60 years of cooperation of Czech and Russian specialists ensures
70% localization level in the project of Consortium MIR.1200

Potential Supply Chain offered in the BID

Pressure vessels:

p : I&C:
Pressurizer- Steam generators: High and Low prfessure 1&C Energo
VITKOVICE PE VITKOVICE PE vl ""aiTKt g’:ﬁ’éaE“gE'S' ZAT, ENVINET and
L CHEMCOMEX
p

Electrical systems:
1&C Energo

SKODA JS
" Engineering Auxiliary prime and
p
Pol . seconda[y systems:
S;(a)g:ijrsle KP RIA, CKD, partially
CHEMCOMEX
Lab equipment and tools:
ENVINET
Cooling tower:
Valves: =
Arako, MPOWER \ Chladici veze Praha W
Engineering, .
MODRANY POWER Vent and air Civil structure:

Vent and air
conditioning:

conditioning

Z\VWZ Enven-
Engineering

More than 350 Czech and other European

companies could participate in the Project

Pumps:

PSG
SIGMA GROUP Hochtief

38 memorandums with Czech companies

signed in 2012
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TVEL Fuel Company

Almost 60 years of reliable

* supplies of nuclear fuel for
Czech nuclear reactors DUK_OVANY NPP,

FUEL COMPANY OF ROSATOM (Includlng research and 4 unlts Of VVER'44O

TVEL raining reactors)

more than 30 years
of reliable supplies

won the tenders in
1996, 2001

i
|
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TEMELIN NPP,
2 units of
VVER- 1000

2006 - won the

tender
ALVEL Joint Stock Company 2010 ’ start of
(evolves from TVEL and ALTA) supplies
ALVEL Nuclear fuel supplies, scientific and
engineering services
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www.rosatom.cz




